In order to improve the rural labor productivity and farmers' income, land use transfer was launched and encouraged in recent years, especially the Thirteenth Five-Year Plan (2016-2020. This study aims to shed light on the impact of land use rights transfer on household labor productivity, based on a case study of Chongqing in China. Studies have revealed that land use transfer entails a process of self-selection and does not occur in a random manner. The study, therefore, addressed the issue of sample selection by applying propensity score matching. The study results suggested significant differences in the effects of land use transfer on household labor productivity. Specifically, renting land from other households had a positive effect on total labor productivity (TLP) and agricultural labor productivity (ALP). Moreover, TLP and ALP were found to be higher for households that rented more land or that were located in plain areas. Renting out land had a robust and positive effect on the TLP and non-agricultural labor productivity (NALP). TLP and NALP were also higher for households that rented out more land or that were located in plain areas. These findings suggest that land use transfer should be actively encouraged in plain areas. However, in mountainous areas, there is a need to pay more attention to expanding agriculture to benefit poor and marginalized populations in these areas.
Introduction
The investigation of income generation among farmers is central to the advancement of economic development theory. Moreover, enhancing incomes is critical for improving household labor productivity in rural areas [1] . Following the initiation of China's reform and opening up process, expanding industrialization has been accompanied by a rapid increase in non-agricultural labor productivity (NALP), which is indicative of the level of industrial development. Because of the slow pace of agricultural development over time, there is currently significant disparity between the incomes of urban and rural residents. The low level of labor productivity of rural households has significantly impeded the growth of agriculture and farmers' income [2, 3] . To improve rural labor productivity, the Chinese government has recently launched and promoted a system of land use rights transfer. This is evident in the thirteenth Five-Year Plan (2016-2020), which includes, among its aims, orderly promotion of land use rights transfer according to law and the promotion of various forms of agricultural management at moderate scales.
Research Methodology

Theoretical Analysis
Theoretical, as well as empirical studies have widely demonstrated that land use transfer could improve household labor productivity. However, we are unable to identify the causal relationship between land use transfer and household labor productivity in most of studies or with traditional multiple regression. In particular, while farm households with higher ALP are more willing to rent land from others, farm households with higher NALP are more inclined to rent out land [15, 16] .
Starting from the 1980s, the issue of non-randomization, for example, self-selection, has been gradually gaining scholarly attention. Within experiments conducted in the field of economics, policy-influenced samples have been considered as treatment groups, while samples that have not been influenced by policy have been considered as control groups [17] . In this study, the two sets of samples were the treatment and control groups. Here, the treatment group comprised farm households that had already engaged in land use rights transfer (including renting land from others and renting out land). The control group comprised farm households that had not been involved in land use rights transfer. The PSM method was applied because of its effectiveness in solving the issue of non-randomization by identifying an appropriate comparable matching object from the control group, according to the propensity score (p-score), in relation to an object from the treatment group. Consequently, both self-selection and confounding bias were eliminated.
The Propensity Score Matching Procedure
In this study, it was assumed that land use rights transfer was a function of a series of observable characteristics associated with farm households. Thus, the study examined whether the households involved in land use rights transfer were influenced by other factors, such as labor characteristics and family and land assets. The observable characteristics of farm households balanced distributions of observed characteristics between a treatment group and a control group based on the similarity of their predicted probabilities of engaging in the transfer of land use rights.
The main feature of the matching procedure entailed creating the conditions of a randomized experiment to assess the impact of land use rights transfer on household labor productivity, as in a controlled experiment. This required an assumption of conditional independence, indicating that after controlling for X, which represented a series of observable characteristics related to farm households, land use transfer was considered a random behavior that was uncorrelated with labor productivity.
Thus, the effect function of land use rights transfer was expressed as:
where the average effect of land use transfer was:
where Y 1 i and Y 0 i denote labor productivity in farm household i in case the household is involved in land use transfer and is not involved, respectively. T = 1 indicates households involved in land use rights transfer, whereas T = 0 indicates households not involved in land use rights transfer. X includes observed variables influencing the choice of whether to implement land use rights transfer. ATT represents the average effect of labor productivity resulting from land use rights transfer. As revealed by the above analysis, as long as land use rights transfer occurs randomly, the labor productivity of similar farm households with different statuses of land use rights transfer (i.e., those involved in land use rights transfer and those not involved in land use transfer) can be compared, defining these households according to the values of other X variables. The PSM method can reduce the high level of dimensionality of the households, and specifically the conditioning problem, by comparing farm households with the same probability land use transfer based on the relevant controls relating to X [17] [18] [19] .
At this point, a definition of the conditional probability of the involvement of farming household i in land use rights transfer is required. Based on a series of controls relating to X, the conditional probability equation can be expressed as follows:
where p(X i ) is the propensity score (p-score) representing the conditional probability of involvement in land use rights transfer, Xi indicates observable characteristics related to farm household i. Based on p-scores, similar farm households within the treatment and control groups, respectively, can be found. It should be noted that the p-score estimation ranks farm households according to their own behavior relating to land use rights transfer. In other words, the study assessed the impact of land use rights transfer among groups of farm households evidencing similar kinds of behavior. This was a crucial aspect of the study, because it is necessary to consider a farm household's choice of whether or not to engage in land use rights transfer when assessing the causal effect of land transfer on its labor productivity.
Up to now, it has not been possible to estimate the impact of land use rights transfer on labor productivity, despite estimating p-scores and matching samples. The main reason for this is that the p-score is a continuous variable, and it is difficult to find two farm households that have identical p-scores within different groups. Consequently, p-scores should be used to match each farm household in the treatment group with a household from the control group. There are several suggestions of appropriate matching methods in the literature for solving this problem. Three of the most widely-used methods are: nearest neighbor matching (NNM), radius-based matching (RBM) and kernel-based matching (KBM) [20] .
The NNM method entails backward and forward searching to identify one or several of the closest p-scores for the treatment group from the samples in the control group. Consequently, two samples within different groups with similar p-scores are matched. The second method, RBM, entails searching for all samples in the control group occurring within a radius R and matching these samples with those in the treatment group. The third method, KBM, is somewhat different from the previous two methods. It entails the construction of a fictitious farm household for matching each farm household within the treatment group. In other words, each farm household within the treatment group is matched with a weighted average of all of the weighted controls that are inversely proportional to the distance between the p-scores of the treatment and control samples.
After conducting the sample matching, it was necessary to test whether the two farm households from different groups were in fact similar. The test was performed using two diagnostic indexes, namely the balancing hypothesis and common support assumption. According to the balancing hypothesis, farm households with the same p-scores should demonstrate the same distribution of X, regardless of their land use rights transfer status. This test was crucial for checking whether the behavior of farm households within each group was actually similar. The second test, which was based on an assumption of common support, required the p-score density function of the two groups to be proximate, indicating similar characteristics of X in both groups after matching. Simultaneous satisfaction of the balancing hypothesis and the common support assumption would demonstrate that the farm households did in fact behave similarly [21] .
As the final step, the impact of land use rights transfer on household labor productivity was estimated. However, the issue of small sample bias in the statistical analysis remained, requiring attention. To reduce small sample bias, the bootstrap method was used to estimate standard errors for further analysis [22] . The impact of land use rights transfer on labor productivity (ATT) was consequently expressed as:
where T i denotes the status of a farm household i, T i = 1 denotes a farm household engaged in land use rights transfer and T i = 0 conversely denotes a farm household not engaged in land use rights transfer. The other parameters remained the same as above.
Data and Descriptive Statistics
Data and Samples
The data for this study were derived from a survey of farm households conducted by the Chinese Academy of Sciences in the city of Chongqing. The survey focused on the impact of urbanization on ecological pressure in southwestern China. The samples are composed of two parts, which includes samples in 2012 and samples in 2014. The first part of the samples extended across three counties (Wulong, Youyang and Wushan) in a mountainous area, and the second part of the samples was surveyed in two counties in a plain, Yougchuan and Zhongxian. To ensure unbiased and representative sampling, there are four stages in the sampling process, i.e., the county, township, village and household. Specifically, probability proportional to size (PPS) sampling was adopted according to the population size in the county. In the county sampling stage, the PPS method was used based on the population size of the county in 2011, using the regional population and gross domestic product (GDP) as a stratified index and randomly extracting five counties. At the township-level sampling stage, according to the PPS method, we randomly selected two or three townships in every county. A similar method was applied to the village-and household-level sampling stages. About 40-50 households were surveyed in each village, and two or three villages were investigated in each township. Finally, 1659 samples were obtained.
These samples were chosen to provide representative examples of agricultural and industrial contexts in mountainous and plain areas. In addition, the phenomena of abandoned farmland and land use rights transfer coexist in this region, which is representative of most regions in China. This study will help to advance understanding of the actual impacts of land use rights transfer in Chongqing and similar areas. The study area and sample distribution are shown in Figure 1 .
The following groups of households were filtered out to avoid possible inaccuracies in the data. First, farm households without land were excluded, as their inclusion could have resulted in the underestimation of the actual effects of land use rights transfer. Second, farm households with an effective workforce that exceeded the total number of family members were excluded. Third, to avoid confounding errors, households that simultaneously rented land from others and rented out land were excluded. The final sample comprised 1362 farm households, of which 1102 were located in the mountainous area and 260 in plain areas. First, farm households without land were excluded, as their inclusion could have resulted in the underestimation of the actual effects of land use rights transfer. Second, farm households with an effective workforce that exceeded the total number of family members were excluded. Third, to avoid confounding errors, households that simultaneously rented land from others and rented out land were excluded. The final sample comprised 1362 farm households, of which 1102 were located in the mountainous area and 260 in plain areas. Table 1 shows the status of land use rights transfer among farm households in the surveyed counties. Table 1 shows that 22.66% of farm households rented land, and 33.2% of farm households rented out land. In addition, the status of land use rights transfer showed statistical differences according to geographical regions, with the proportion of those renting out land in mountainous areas exceeding that in plain areas by 20%-30%. For example, the proportion of those renting out land was 53.68% in Youyang. Table 2 presents descriptive statistics on household labor productivity for different categories of land transfer status. Household labor productivity refers to TLP, ALP and NALP, each of which measures a different aspect of labor that reflects a different occupational situation. These are noted below in Table 2 . Notes: Because farm households may be engaged in agricultural and non-agricultural activities, agricultural production, such as the output of grain and cash crops, cannot fully represent a household's outputs. Therefore, total household income was used to measure the family output. Specifically, total labor productivity (TLP) was calculated by dividing the total household income by family labor. Agricultural labor productivity (ALP) was calculated by dividing the agricultural income of the household by family agricultural labor. Non-agricultural labor productivity (NALP) was calculated by dividing the non-agricultural family wage income by family non-agricultural labor. Labor productivities were expressed logarithmically to reduce heteroscedasticity and outliers.
Descriptive Statistics
The logarithmic expression of TLP indicated that TLP associated with land transfer was 6.18%-22.14% higher than TLP that was not associated with land transfer. Further, for farm households that differed in terms of their land renting status, the respective TLP and ALP of farm households that rented land were 2.1% and 14.3% higher than those of farm households that did not rent land. At the same time, the TLP and NALP of households of different statuses relating to renting out land showed significant differences. A surprising finding was the generally high NALP (on average 171.83%) associated with renting out land. These findings suggested that there were statistical differences between labor productivity associated with land use rights transfer and non-land use rights transfer, respectively, implying that the household labor productivity that either rented land or rented out land could be higher than that of households that did not engage in land use rights transfer.
The findings suggested that land use rights transfer could have an important role in improving household labor productivity. However, the notion that land use rights transfer is endogenous implies that a causal interpretation cannot be applied for a simple comparison of the practices of the transfer and non-transfer of land. Thus, an empirical analysis using micro survey data was performed to assess the extent to which labor productivity improved as a result of land use rights transfer.
Results and Discussions
As previously mentioned, it was necessary to control for sample self-selection bias. Consequently, the PSM method, developed by Rosenbaum and Rubin, was applied [23] . The specific procedure adopted was as follows. First, the propensity score (p-score) was obtained using a logit model. Second, three matching approaches were used to search for objects from the control group matching with those in the treatment group. Third, the average effect of treatment on the treated group (ATT) was estimated by comparing the different matching groups. As discussed in the literature, the use of a traditional method for conducting multi-dimensional matching is unfeasible. Therefore, a single index that could reflect the characteristics of farm households and that was also suitable for representing the characteristics of the N-dimensional vector, based on farm households, was sought. Table 3 presents summary statistics of the matching variables. Notes: Farm households that rented out land were eliminated from these summary statistics of matching variables in the samples, amounting to a total of 873 observations. There were five major groups of matching variables that could influence renting of land. These were: (1) the family head's characteristics, such as AGE (the age of the family head), EDU (the degree of education on a scale of 1-5 with 5 representing the highest educational level), MARR indicates marital status for the head of farm household (4 categories of marital status, with 1 representing the married state) and HEAL (health status ranked from 1-4, with 1 representing optimal health status); (2) household characteristics comprising OCCUP (a dummy variable with 1 denoting a farm household engaged in multiple occupations; otherwise 0); LABOR (the number of members of the household's effective workforce); AIR (the ratio of agricultural income, defined as the agricultural income divided by the total household income); and INCOMEP indicates non-agricultural income for a household (the natural log of the average income); (3) AREAP denotes farmland area (the average per capita cultivated land area); (4) household assets comprising NOMACH (the natural log of the asset value that reflects the number of agricultural machines belonging to a farm household) and HASSET (the natural log of a household's fixed assets; (5) the last group comprised INSURANCE (a dummy variable (1 indicated that a farm household had rural medical insurance; otherwise 0) and a second dummy variable, LOCATION (1 denoted a farm household with highway access; otherwise 0).
Based on the abovementioned characteristics, a logit model was used to predict the probability of renting land, with the aim of estimating the p-score. The model specification was evidently crucial for ensuring that the matching procedure was valid. Table 4 shows the results of five different logit formulations. However, no simple criteria were available for diagnosing the accuracy of the model specifications. Consequently, two indirect diagnostics that are widely reported in the literature, namely pseudo R 2 , which is extensively used in logit regression, and the area under the receiver operating characteristic (ROC) curve (AUC), were applied. Pseudo R 2 , which has been reported in the literature to have a good fit with micro data, ranged from 0.149-0.159 for all models. The AUC indicator, which that is widely used in the ROC, can provide more accurate causal inferences. As suggested in the literature, an AUC with a value that is greater than 0.7 can be considered a good indicator that the model's specifications are appropriate [24] . In this study, the AUC exceeded 0.75 for all five models. Thus, the two tests demonstrated that the model specifications were appropriate for the study. Notes: The t-statistics are shown in parenthesis. The characteristics of households located within the same village were excluded, and standard errors were clustered at the village level. The dependent variable was a binary variable, with 1 denoting renting land and 0 denoting non-renting of land. * Significant at 10%; ** significant at 5%; *** significant at 1%.
Model (3), shown in Table 4 , was estimated using the maximum likelihood estimate (MLE) based on a backward stepwise method. There are part of the characteristics variables for Models (1)-(4). Model (5) was based on whole variables that could have more influence on household behavior relating to land use rights transfer than other specifications. Therefore, Model (5) was used to calculate the p-score in this study.
The results presented in Table 4 showed that EDU (education) and MARR were significantly negative at the 5% level, indicating that households with higher education and instable marriage were inclined to rent out land. According to the household characteristics, OCCUP (occupation), AIR (agricultural income ratio), NOMACH (number of machines), LABOR and HASSET (household assets) were significantly positive, which suggested that farm households who engaged in multiple occupations had a more effective workforce and agricultural assets tended to rent in land. In addition, LOCATION was significantly negative at the 5% level and indicated that farm households with more convenient traffic were more willing to rent out land to engage in non-agricultural employment. All of the evidence supported the view that land was transferred from relatively inefficient households to relatively efficient households.
Sample Matching Results
Estimating p-scores enabled similar samples from different groups to be obtained after the sample matching. The matching procedure produced results that were aligned with both the balancing hypothesis and the common support assumption. Table 5 shows that this finding accords with the balancing hypothesis that significant differences do not exist between variables after matching. In their study, Rosenbaum and Rubin (1985) found that the standard deviations of the matching variables were within a 5% range and that the p-values were not significant after matching, thereby indicating conformity with the balancing hypothesis [25] . Thus, the balancing hypothesis was satisfied in this study. Figure 2a ,b shows the pre-matching and post-matching kernel density functions of the two groups. It is apparent from the figures that differences in the density functions of the two groups were highly significant prior to conducting the matching procedure. After matching was conducted, the distribution density functions of the two samples were very similar, and there was an evident decrease in their deviations. This evident contrast indicates that the common support assumption was satisfied in this study. Figure 2a ,b shows the pre-matching and post-matching kernel density functions of the two groups. It is apparent from the figures that differences in the density functions of the two groups were highly significant prior to conducting the matching procedure. After matching was conducted, the distribution density functions of the two samples were very similar, and there was an evident decrease in their deviations. This evident contrast indicates that the common support assumption was satisfied in this study. Table 6 shows the average effect of treatment on the treated (ATT) group based on NNM. The ATT of land renting on TLP was significant at a value of 0.137, which is the average difference between the TLPs of similar pairs of farm households that differ in their land renting status. Expressed logarithmically, the average TLP ratio of renting and non-renting of land was 1.147, and the average TLP of farm households that rented land was 14.6% higher than the average TLP of households that did not rent land. A second finding was that the ATT of ALP was highly significant at a 1% significance level. This value of 0.301 represented the average difference between the two groups, and this revealed that the average ALP of farm households that rented land was 34.2% higher than the ALP of those that did not rent land. The ALP for the treatment group was 7.093, which was 118.6%-times that of the control group (6.311). This indicates that the impact before matching was overestimated as a result of the influences of other factors. Third, there was no significant difference in the NALP for farm households that rented land and those that did not. The results indicate that renting land can significantly improve the TLP and ALP. Table 6 shows the average effect of treatment on the treated (ATT) group based on NNM. The ATT of land renting on TLP was significant at a value of 0.137, which is the average difference between the TLPs of similar pairs of farm households that differ in their land renting status. Expressed logarithmically, the average TLP ratio of renting and non-renting of land was 1.147, and the average TLP of farm households that rented land was 14.6% higher than the average TLP of households that did not rent land. A second finding was that the ATT of ALP was highly significant at a 1% significance level. This value of 0.301 represented the average difference between the two groups, and this revealed that the average ALP of farm households that rented land was 34.2% higher than the ALP of those that did not rent land. The ALP for the treatment group was 7.093, which was 118.6%-times that of the control group (6.311). This indicates that the impact before matching was overestimated as a result of the influences of other factors. Third, there was no significant difference in the NALP for farm households that rented land and those that did not. The results indicate that renting land can significantly improve the TLP and ALP. Note: *, **, and *** represent coefficients significant at or under 10%, 5% and 1% respectively.
The Impact of Renting Land on Labor Productivity
Application of the NNM method revealed that the ATTs of the TLP and ALP changed differentially in relation to the scale of land use rights transfer. Table 7 shows that the ATT of TLP presents an inverted U shape. When farm households rented at least one plot of land, the ATT of the TLP was 0.137. Thus, the TLP of households that rented land was 14.7% times higher than that of households that did not rent land. The average TLP of households that rented at least two plots of land was 22% higher than the TLP of households that did not rent land. However, for households that rented at least three plots, the average TLP was 8.4% higher than the TLP of households that did not rent land, indicating a reduction in the difference. Furthermore, the ATTs of ALP increased with an expansion of the scale of renting land. The average ALP of farm households that rented at least one plot of land was 34% higher than the ALP of those that did not rent land. Moreover, average ALP values of households that rented at least two plots and at least three plots of land showed improvements of 35% and 55%, respectively. Robustness tests using the abovementioned methods showed that the results were consistent. These findings, therefore, provide evidence that the ALP of farm households that rented land increased with an expanded scale of renting land. While the average NALP was found to decrease with the expanded scale of renting land, this trend is not salient for this study. Notes: t-statistics are shown in parenthesis; ATT a denotes kernel-based matching with bootstraps' t-statistics and 200 replications. The statistics indicated that the average areas of the first, second and third plots that were rented were 0.0873 ha, 0.0820 ha and 0.0727 ha, respectively. *, **, and *** represent coefficients significant at or under 10%, 5% and 1% respectively. Table 8 , renting land had differential impacts in mountainous and plain areas. In mountainous areas, the ATTs of labor productivities (including TLP, ALP and NALP) obtained using the NNM method were not significant. There was no evidence that renting land could significantly improve household labor productivity. Conversely, in plain areas, the ATTs of TLP and ALP were above zero at the 5% significance level. Specifically, the ATT of TLP was 0.147 at a 5% significance level. Expressed logarithmically, the TLP of farm households that rented land was 15.8% higher than the TLP of households that did not rent land. Similarly, the ALP of farm households in plain areas that rented land was 61.3% higher than the ALP of those that did not rent land. However, it should be noted that the ATT of NALP was not significant. Notes: "Mountainous area" and "plain area" refer to farm households located in the mountains and in the plains, respectively. *, ** represent coefficients significant at or under 10% and 5% respectively.
Overall, renting land was found to significantly improve labor productivity, for example TLP and ALP. The ALP of farm households that rented more land or located in plain areas was higher than the ALP of those that rented less land or located in mountainous areas. While NALP seemingly decreased with the expansion of the scale of renting land, this effect was not significant. Therefore, it can be inferred that TLP generally increases with an increase of ALP.
The Impact of Renting out Land on Labor Productivity
The above-described methods were also applied to households that rented out land, to estimate p-scores and match samples. The balancing hypothesis and common support assumption were satisfied. Given considerations of space, the results of the p-score estimation and the sample matching are not discussed in this section (see Supplementary Materials). Table 9 shows the results relating to the impacts of renting out land on labor productivity. Evidently, highly significant differences existed between pre-matching and post-matching results for the ATTs of TLP, ALP and NALP. For the pre-matching, as well as the post-matching analyses, the ATT of TLP was significant above zero at the 10% significance level, indicating that renting out land could indeed improve TLP. This finding indicates that the TLP of farm households that rented out land was 18.6% higher than the TLP of those that did not rent out land. In the case of NALP, an improvement of 35.5% was observed for farm households that rented out land. However, there was no evidence to indicate that ALP improved as a result of renting out land. Note: *, and *** represent coefficients significant at or under 10% and 1% respectively. Table 10 shows that there were significant differences in the impacts of renting out land on labor productivity according to the scale of land transfer, as revealed by the application of the NNM procedure. Specifically, with the expansion of the scale of renting out land, the ATTs of TLP and NALP increased. An examination of the relationship between TLP and NALP further revealed that TLP gradually increased with the expansion of NALP associated with renting out land. However, for farm households that rented out at least two plots of land, the ATTs of ALP did not show significant differences. By contrast, the ATT of ALP was below zero at a 5% significance level for farm households that rented out at least three plots of land. The ALP of these households was 60% less than that of farm households that did not rent out land. Robustness tests using the RBM and KBM procedures were applied to reexamine the ATTs of labor productivity. These results were consistent with those obtained using the NNM procedure. Notes: t-statistics are provided in parenthesis. *, **, and *** represent coefficients significant at or under 10%, 5% and 1% respectively. The average areas of the rented out plots were 0.0923 ha, 0.0887 ha and 0.0747 ha, respectively.
Farm households were further categorized into two subgroups based on their geographic locations in mountainous and plain areas. The results are shown in Columns C and D in Table 11 , revealing that the ATTs of different labor productivities in the mountainous area were not significant. Thus, no evidence was found that renting out land could improve labor productivities for farm households located in the mountainous area. However, the results using all three matching methods, presented in Column D, show that the ATTs of TLP and NALP were above zero at the 1% significance level. Therefore, renting out land was found to significantly improve the TLP and NALP for farm households located in the plain areas. Specifically, the ATT of TLP shown in Column D was 0.409, indicating that the average TLP ratio of renting out land and not renting out land was 1.505 , and the results demonstrate that in the plain areas, the TLP of farm households that rented out land was 50.5% higher than the TLP of households that did not rent out land. Further, the results showed that the NALP for households that rented out land was 155.9% higher than the NALP of households that did not rent out land. However, the ATTs of ALP were not significant. Thus, there was no evidence that renting out land could improve the ALP of households located in plain areas. The results were verified through robustness tests applying the RBM and KBM methods. The results of these tests were consistent for the ATTs of TLP, ALP and NALP. Note: *** represent coefficients significant at or under 10%, 5% and 1% respectively.
In summary, the impacts of renting out land could differ based on the scale at which this occurs or the geographic location. Overall, the TLP and NALP were found to be higher in farm households that rented out more land or that were located in plain areas. All conclusions showed that land use transfer can significantly change labor productivity in plains, while there was little work in the mountains [26] [27] [28] . These results are similar to the conclusions in this study. Obviously, it is important to implement land use transfer for improving labor productivity both in China or other countries.
Conclusions and Policy Implications
This study shed light on the impact of land use transfer on household labor productivity based on 1362 farm households form Chongqing in China. The application of the PSM revealed that land use transfer had a significant impact on the TLP and ALP of households, and the impact could be affected by the scale of land renting and geographical location. In addition, the ATTs of TLP and ALP were higher for households who rent in more land or that are located in plain areas. On the other hand, renting out land had a positive impact on the TLP and NALP of households. Furthermore, the ATTs of TLP and NALP were found to be higher for households who rented out more land or that were located in plain areas. Overall, there appears to be a strong imperative for improving household labor productivity and increasing household income in rural areas in China. In plain areas, land use transfer should be encouraged, and agricultural management at a moderate scale should be promoted. This activity, entailing renting in, as well as renting out land, can improve household income as a result of increased TLP. However, in mountainous areas, because of geographical and resource constraints, farm households find it very difficult to engage in land use transfer to improve their labor productivity and increase their income. As non-agricultural wages continue to rise, massive labor forces flow from mountain areas to urban [29] . The elderly labor still stays in the mountain areas, and their abilities are limited. They are engaged in self-sufficient agriculture at a small scale due to land fragmentation, complex terrain and poor land quality in mountain areas. It is obvious that subsistence agriculture that can satisfy the basic livelihood still exists in the mountains, especially in Chongqing, and agricultural mechanization and agricultural modernization cannot be achieved at present. Considering the particularity of the mountains, a considerable proportion of the farmland has been abandoned, and only depending on land use transfer is very difficult to increase farmer' income [30] . Therefore, the government should devote more attention to promoting agricultural growth focused on marginalized and poor populations in these areas.
It is noteworthy that land use transfer has been encouraged in Document No. 1 in 1993, the Third Plenary Session of the 15th Communist Party of China in 1998 and Laws and Regulations in 2005 to improve labor productivity. This was evident in the Thirteenth Five-Year Plan (2016-2020), which includes, among its aims, orderly promotion of land use transfer according to law and the promotion of various forms of agricultural management at moderate scales. However, the proportion of land in circulation was chose 30% in 2015, but there were still about ten provinces where the figures were less than 10%. Obviously, more than 70% of farmers did not participate in land use transfer. The proportion of non-participation remained high compared to corresponding estimates of 54% in India and 37% in Bangladesh [4, 5] . Why is the proportion of land in circulation in China still on the low side? The existing literature suggested that the inefficiency of the land rental market was caused by high transaction costs in other countries [31, 32] , together with the instability of land rights and land fragmentation. However, the research about what causes the low proportion of land in circulation in China is still inadequate, and this research still needs attention paid to it. Of course, the problems are the focus of attention in the future.
Furthermore, the priority of this study was to evaluate the impact of land use transfer on labor productivity. However, the influence mechanisms of land use transfer on labor productivity should be strengthened for further research, especially the channels to achieve the change of household labor productivity.
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